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Introduction
The notion of perturbation of differential homologicalintroduced and studied by Gugenheim, Lambe, and Stasheff [3] , [4] . They establish the connection between differential perturbations and the homotopy invariance of the structure of differential A ∞ -algebra. In [5] , [6] [7] Lapin introduced the notion of D ∞ -Differential perturbation of D ∞ -differential module and used it to study the structure of differential A ∞ -algebra on multiplicative spectral sequences. In [8] simernov and others introduced the conception of Banch A ∞ -algebra and related cohomology groups. The second author have studied some classes of Banch A ∞ -algebras in [1] . In the present work we define and study the perturbation of Banach D ∞ -algebra and some its homotopy invariant property (SDR-case).
Basic notions
In this part we recall the requisite definitions of a Banach D ∞ − Banach algebra and and differential perturbation of differential algebra From [5] , [6] [7] .Theses definitions depend on well known differential Banach module, differential Banach module morphisms and homotopy of differential Banach modules, that can be found in [1] , [2] [5]
which is a mapping of modules satisfying the associativity condition
π(π ⊗ 1) = π(1 ⊗ π) .
Definition 2 2 : A homotopy between maps
Using the notion of differential homotopy between mappings of Banach differential algebras , we can define the notion of homotopy equivalence of Banach differential algebras . The foolwing assertions related to differential perturbation and SDR-case of differential Banach algebras analoge to differential algebra case
Definition 3 3 : Let
Proposition 5 (7) 1 : Let (η : X Y : ξ,
h) be -an SDR-case for differential algebras and t : X → X be differential perturbation of a differential algebra (X, d, π). Then the mapping
satisfy the following identites:
where J is algebra generated by elements t⊗1,
modules is an SDR-case of differential algebras.
Notation:The differential algebra with filtration provide the main examples of covering sequences generated by the differential perturbations of differential algebras [5] , [6] .
perturbation of D ∞ −differential Banach algebra.
In what follows, we are concerned with perturbation of D ∞ −differential Banach algebra and its properties. The main result is theorem 2.
Definition 7 5 ; A Banach D ∞ -differential algebra is a triple (X, d i , π) where X is an Banach module and is d i a family of homeomorphisms
{d i : X → X, i ∈ Z, i ≥ 0} such
that the following relations holds for each nonnegative Integer
For example, the triple
For example, the mapping f
}of D ∞ -algebras such that for anyi ≥ 0, the following condition holds.
For example, the mapping h
0 , π) of differential algebras since the following conditions hold: 
Definition 9 7 : A differential perturbation of Banach D ∞ -algebra (X, d i , π) is defined to be a family of modules maps {t
i : X → X, i ≥ 1, i ∈ Z, t 0 = 0} such that , for every integer k ≥ 1 , the following hold:
For any differential perturbation {t
Note that for k = 1 the relation (3) has the form:
i , π) can be established by considering the differential algebra with filtration. Suppose there are , over an arbitrary field , a differential module with increasing filtration
To study the homotopy invariant of perturbation of
, suppose also and the perturbation {t i :
i , π) . Our aim to establish the perturbation {t
.By using the relations (i) we have
we can easily get, for given t 1 * and t 2 * the following relation d 0 t
Consequently By considering the relations (4), (5) and
we get the map t 3 * as follows 
We also get the strong deformation retraction retraction ({η 
